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(57) Abstract: 

PURPOSE: To cancel the capacitance kick to read a 
picture with a high SN ratio by applying a specific 
dummy driving, pulse to dummy capacities sharing output 
lines with photo diodes and performing time integration 
even after the fall of the driving pulse. 

CONSTITUTION: A driving pulse is applied to photo 
diodes PD at intervals of a certain time by a driving 
circuit DC, and meanwhile, the dummy driving pulse is 
applied to dummy capacities C 1t C 2 ...C m sharing output 
lines with photo diodes PD by a dummy driving circuit 
DCd. The dummy driving pulse falls at the time of the 
rise of the driving pulse and rises at the time of the 
fall of the driving pulse, and the capacitance kick due 
to capacities of blocking diodes BD and that due to 
dummy capacities have opposite polarities and are 
cancelled. Further, currents flowing out from photo 
diodes PD are subjected to time integration even after 
the fall of the driving pulse to completely cancel of 
residual component. 
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\z£r>X%m-femmmzmy* b^*- FKAStb 



X, 

mm y * h ^-r f t ^< > & #jBfc-r 

fit, *JB«»*fcMIBB»/^X3»«Sift±)W«RrK:li 

* <fc 5 bfc i: t £#f&£*r*@f«i&s&§. 

im&m 4 ] titeiE««fi&iNfB A^aasKo a* 
Si. J<? 

[0 0 0 1] 

MtcMU 3 5fc»b<fck 77^y^'J, <*-S?X 
[0 0 0 2] 

g&fcte*Ef^?itT (charge coupleddevice; CCD) 40 
*m <r> fc CD® $ tlT V>£ 

[0 0 0 3] tE*Wia«K^Sflifi, fc£AtfH7©BJ 

mm\z^-?£oiz, mm&xmmzmffiznftmxnm 

-HBDtlWDy^Bi.Bj.... B„ @lClgItl[Hl&§D 50 



4^HS¥6- 1 0 5 0 6 9 

2 

C^SttSn, §7*h^*-FPDl:tt?Dy^B 

i.bi,... b. mt?ffi»wicrai;ffiiSK*st>©H±-c 

«Mif«lHlB I Vi, I Va. . . . IV. *4H,TM#EJ8 

ini. in in. w^nri^o c 

n6©a»H»I Ni. INi.... IN. fctt»>^JP* 
— JkHHBSHi. SH 2 .... SH, t^JU^-zfU^m 
ttMPX£#t»ft;£ftTfr>£. ««EJ!MIIpU» 

I Vi. I Vi. . . . IV. , I Ni. I Ni I 

N. „ *>^*— ^HBWSHi. SH 2l . .. SH. R 

xs^ fr^v 2^m&yL?yL\z&.r>y * h^-f *-fp 
D^e*tim-r«*ii. 1 2.... i. ^«pm«»-r*m 
*«tai§u»sc&«irti/TVi-5. &*5, y^-h^-r*- 

[0 0 0 4] ^<D@«K^Se«, 3«t«ICJ:«fl9« 

y*V?-i*-Y p Dco^fitr— awis-ax* stfcaj 

^fcfc^iC, ft^ny^Bi.Bi,.., Ba tC— fe^fKT 

int ^§rciii/^xvi ( V2 1 ... v, ^n^njii# 

tcTOD^n^o co»;^Vi,Vi,... V B afiff^un 

£ nt ^ -5 ^ * f y-f f p d e ^nai-r nut 

1 1. 1 2 I. tf. ttflMMlsIKlVi. I Vi.... I 

V. lcJ:0«««nfc«, «»ia»INi. INi.... I 

n, ^cfco^ra^^n^^ticfcoT, *©— ®*nn 

Tint WC7*h^-f*-FPDR:AltUfc*»«»«« 
«^£bTK*ffian*C0T*S. 
[0 0 0 5] ^©J:5K:«WWitfeteJ;oT1if«*K* 

i&s is, m^xvi.vi.... Vn ©sk-fe-b^ 
K>mt&t>T&vm£\z7ny*>#y^*-\tBB<D 

&m\Z&mLX*v/^?>X*y#&3iVZ>h^5f% 

■lA^Vi, Vi.... Vo <Z>Sc6_h3^0i:fi:-&T^O 
©^>f 5>^BST^^Dy^Bi. B 2 .... Bo mx 

—m-£i±Z>ZL\zJ:^x, Z.<D&5te**/M/#>x* 
v 2 £21* J: o bT ^ 
[0 0 0 6] £fc»J<0;5S£bT, H9fc7K*r<k3fc:, 
BBrrWXVi. V 2 .... V. ©Scfti^DWriSlcfeT^ 
0 Rr fc£ C -S^n-^n^^ ^ /^->^ y ^ C 
» LT«tfTT£ C i 0 5 <£ -5 bfc CO % 18 
(UW3- 1 2 3 2 7 O^MiW . 

tf«r3*Ufc«»®Kl Nx. INi.... IN. \z&tfz>x 

^y^>?m^Rs &&<Dmm/vixvi.v2.... v» 
fimmznz>mmz*>\z-?z>z.t\z£^x. 

[0 0 0 7] 
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(3) 
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)\>7, Vi . V* . . . . V. <DiL?>±& 0 t±L?>T& D 

□ ty^Bi. Bt.... B n BTfeT*W*»teoT^a&a6 10 

[ooo8] ¥S»na>nv«ini»aoy 

2.... v. ©K±)0^Bi:ii:5^t/ , «>'^>x^y 

«8J»3&t»l#B<Dyny^Bi »6in#B^D7 
^B n «I^fT<tcanT»>5r^JP<^oTV^Jg^i, 

stm^^fcom^mM i n >x*y#<Dm 

[0 0 0 9] &%±#DI$£ft%TtfiDNr£fc:£ 
X^y^cDI/^l/t^^-^Ol/^I/tCit^Tl 0-2 30 

ofet.m#>T-x%<* ftftmmi Ni. in..... in. 
[ooio] uni:^l*^M6ft si i o \z^ct^ 

o\z, m®k7* h?<i t-HPDo tMW?Uy*>>f 
^t-HBDo t^^IftSn^B^Py^Bo £ 

K/XJVXVi. Vi.... V, ^^±^^«ffC3Z^TJ&^ 

»W3 - 3 2 6 9 8 0) . C©ife«te*S»W»4, 
Bo £1£#*&3!#&£*:#, 7*N^t-HPD^> 

[ooii] fut, *0M^t^n^0«M 



#^¥6-1 0 5 0 6 9 

[0 0 12] 

21 <h fc cfc o TSK— JEBSnBrt * h *V 

[ooi3] *S£W^«s®«K«t&©«, tie 

ft~$~z>£o \zm&Vit Z.£\Z&Z> 0 

[0014] iktz. &frz>m#Wkmw\z&\,*T. mm 
ntm&m&±>'*&WL±\zm% mm?* h*w*-F 

2z\Z$>2> 0 

[0015] &tz, &fr*mawmm\z&\,*T* mm 

[0 0 16] 

■waKft^icfcoT:?* fic— swims**: 

B»/^^x39«9iaan*-*. mwmwim&te&z&'D 

;i/X W:, K»/^;PX*«Sr "6 ±#5 WKSt^Ttf* ttfe 

□ *-F<0$stcjgEUT£U£*v/v> 

[0017] L^b&tfs, ^nsfctt^s^tfaso 
*vrti'*>x*yi?\*K&\z\tm»t<tvr. 'pi. 
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5 

mmm\ztez>tzrt'vte<. i&zftfevy* vy^^r- 
F<D®mt&m®m£<n&\zm®vx&w?z%<D-?$> 

X, m^ffl^lHl^^^tCJ;oT^/t;UX^j0^nT 
V>*ffl£#Tft<, ii/1J^^*B^f:tST7 

£. 

[0 0 18] 

to o 1 9] m2nmm4\zte^x. nm ot**»9i 
\zm^m»uw&m^m^^y^&WL(D-mmmx 

fcmxnI(D7t hy-f*-HPDt^Dy*>yy-f 
t-HBDtM7X^i:0SSl 2±l:M$tl, m 
fl«K:nffl<£>:/n-/^Bi. B 2 , . . . B. HIK^^nTli 

D fc teftlC^ UT^^ rXy'j3>^ Pin 
«3g0>¥3S#Bl 4, 16ti^n, znS¥»WMI 
14, 1 6©J:ffiJc:«I TO^^^i^iSl 

HIWilfiiRK2 2 \Z& DBbtlTV^T, -e©g|H«fijgdR2 

tt, SiNxft£j&>&j$*«IIII*3 OKL^TffifrtXT^ 

[0 0 2 0] ifil2±l:ttYh'J^XE»3 2 

^Dy^Bi.B B. W7?ffl»WJCR|i;(t«lr*<& 

7* h^-f *-FPDH±j&tg[fflEi83 4^UT^I 

[«If M3 6 ^^TyDy^Bi. B 2 . . . , B. »ll 
^iiJwjftRSn, ^n6CD*jfi«S3 6Jitt»!er»fc» 

[0 0 2 1] Z6\Z, VhU^^BBi»3 2<Z>^®»±JC 
ttm«CDje«*»Ci. C 2 .... C-3^K»6nTVi-5. 

C1.C2.... c. &&i2±\zmf$ t znftf&w&& 
&ftfamm£vxmt>\ z*>\zmm»»m2 2&mnft 



(4) 4$BH*6- 1 0 5 0 6 9 

lEjso^ny^Bi.B..... b» tmm\zmmmm4 2 

[0 0 2 2] Z<Dm&. *vrt*/9>7s*y2\Z, V* 

BD0^lC !D i:0^^1CfDXCBD/ (C PB + 
Cbd) -«S(cCfd : Cbd^I 

0 : lSflrc**J&>&, S«^Dyt>y^*-KB 
J0 DO^SCbb Ccfcot^t^ilt^^, Z.Z.X, % 

Qomnm* s 0 , *m&m 1 6 cojtR^** e , «s 

2 0, 3 6(D^fRjffiffl^S, ^<t:B 1 6cr>^$& t i 

Cbd= £0 6 S/ t 
[0 0 2 3] bfc^oT, ^ny*>W*-HBD 
<D&m\Zfe®l,X±V%*Vrti'?>X*y?*&%)\Z 

k:», WMMCi. ci.... c. wn y 
* > y^-r t-HBD cb d t. m v \z-rti& & 

20 it^^t ^D^^>^t-HBD0^X^3O 
wmX3 0/im, 6©ffS tj&U 

£>$i^£o #*8. 8 5X10' 12 , T^^yX^U 

-HBD^ICedMO. lpFt^, L&tfo 
T> J»H*S«Ci. Ci.... C. *>#J0. lpFfC-Ttltf 
J:V^ "T, WH**Ci. Ci.... C. (Dil^T^ 
SSP^i»3gd»2 2*t Si0 2 *&J*D, W#l/im« 

ftci.c*.... c. ottfamn^uy^ytf?^*- 

30 PBD<D#94f»Jcrn««fc^. ^cl, Wg<Z>^S2rf£ 

v^ 0 ^<Dzhumzm&*z>* 
[0024] r;cD-fe>ifS*i o«, ^ 1 a>ga«Eii;:^ 
T«fc5fc, JBUBBDC^fll^MaianSSCft^^SflK 
S*U nn6JCJ:Dlii«K«t»«^*«$nTViS. ft 
*5, mi^iMICi, C2,... C» \Z7Uy?Bi <D 

mzTv-t mzun^n. cnsiaoBfi^ny^B 

[0 0 2 5] ^n>y+>^t-HBD07/-Hf 
40 Itt#?Dy*Bi.B:,... B. SI:*It5Ay7 7 

C2.... C« 0-^ii^^P7^Bo T^It 
My yyY-h S^LTSMftlHlRD C d leffiRd 

SWHBMCi.Ci.... C. ©tt*o«»i^ny^ 

B!.B 2 .... Bo RtfflHH^Dy^Bo F^Tffl^WtCl^ 

ivi. 1V2.... iv. &4tLxmftm&i Ni. 1 n 

2..,. IN. fc»«£ftTV>*, ^€>^, ^IhIKIN 
5^ i.INi.... I N. lC^>7 p ;U^-;PHI5J^SHi. S 
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H a .... sh. tr?)v*?v9vwmi?yLtjmwfe 
nr^r, £ns««ifl«iBn»i vi. iv»,... iv. 

t, «#E»INi. IN?.... IN. ^>y;i/2^- 

;h*h*shi. shi.... sh. ^tv^vwm 

[0 0 2 6] K»laIttDCtt«»«>D^Uy7 r 

a.... B d »ftTi#l:i»;^XVi, V2.... v n £ 
2.... V. te-©$MTint *€rfcffjDn$n*ct5^ 
[0 0 2 7] JSiHBKilBDCdttT^Uy^ 
*f Af 1 * — Mc«"TJ;5fc» BBWXVi.V V 

tt±tfi&muah/vvxvo w$tci, ci. . . . 

C. l£^JnT£t><Z>T&£o 
[0 0 2 8] S SIC, l»@»INi, IN 1( ... IN. 
lC^ttS«-X-r y^>^*^Rs ttKl/UXVi, V 

2.... v. 30«BUD$nss:i9fc^>^^o, ^-n^no 

:b*S, i^MSCH IB/^XVi.V V 

■ &&t>Tw^it&&T?mmmft?&&$\zmf8 t znx 

[0 0 2 9] &\Z* Z.<Dm®W6L&m<DW}ft*m5<D? 

[0 0 3 0] ■iBKDCICJ:D7*h^*-FPD 
\Z7u*/#Bi, Bi.... Bb *ttTII»l:B»/^^v 

i.v 2 .... v. #Mn£n, ^mmm^D c d \z& k> 

WH**Ci, Ci.... c. l:WH^ny*Bo JMfcTfc 

^XVi, Vi.... V B ^^±^^>^lc^n^^>^y 
C1.C2.... C. lCglbT4i;^^t/V>^>7^7 

* £.\*m*\zmmmzi3iZ. mtc^mz, m&/vvxv 

1.V1.... v. ^^T^^ric^i;^^-v/iv^>x 

T, 7^h^t-KPDtiMSCi.C2.... C. 
[0 0 3 1] td5^BH r/Dy^^-f:*-}* 



(5) 1$W6- 1 0 5 0 6 9 

BD$«(SITW^»#®1 6©KJStt^— fcttoT 
l^fcVXDT, #>^n H B D tgfil^I 

C1.C2.... Co tOK\Zl*&m&tfi±VZ. Z<DTc 
**nzs9>X*y9\*5&\Z\*ia#Ztvr* >>\s 

f£\mm-rzz.t\zuz> 9 

[0 0 3 2] fc<h*tf, ¥*#B14, 1 6V>m&&$& 

\zmtix»*izm<fc^x^x* *<h*mci. c... 

i0 -r^~HBDC0$Si;l9'b/ha<^oT^^a^^ 7 

Dy^>^^KBD©SIl:g@bt4i;^t 

v. &tt±w*mz\tm<D**rt>'*>x*y 

t> ^tii^^com^^« 1 \z\mm&ft\zto?LXjE<Dn 

a? [0 0 3 3] JfifC, ¥4MM 1 4, 1 6<©IRiP^aiH^ 

nT»^l:*<ftoT^T, »fil*«Ci. Ci.... C. 
^IltS^yn^^Bi rtlc**yDy^>^>f* 
- H B D©*1 i D < ftoTV^i*tt, WW)/* 

;uvx. vi.... Vn 3WSt*±*t*«r^«^©*^As^ 
^>x^7^^Sb, li/vi'XVi, v 2 .... v. a* 

30 1 t^XSfcSn*, 

[0 0 3 4] ±M<0£oW§i&\Z\Z, Sfftft© 

*<H*4Ci. Ci.... C. KL<Tfc<fc 
^<7>«-&(7)»g^Ni , N 2 tt, fO^*©^D 

[0 0 3 5] m5*t/V>^>X*y^CDaBlS»N 
1 , N2 14, *5»«©7*h^^-FPDt!BK8 

40 sci. c 2 .... c. h<nw<nmmmzma\sX£.v%>% 

tf, c;n6»««»Ni , N 2 Ji^tc««:$nsc:i: 

tBfi«Ci.Ci.... C. £&^lc^3tt*«£ 

[0 0 3 6] COCt&aSKPSfi-r St, «#[hJ3&I 

Ni, IN IN. y^>^*^Rs 

50 Kft/^^XVi (k=l,2,...n)75tSJ^n^n^ofcfi 
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brini. ini.... in. tiwraa^nst, 
hpd fc A»b&3t«fc«S'r*fi^di»3e(tK:ft*. 

in in. fc*o»mi«»an*^ ^©ffi*« 

»/mvi.Vi,... v. #fiST#ofc«©38«jjMfr 

Ni , N 2 ^^Kratr^^^t^^oT, y-fX© 10 

coo3 7] n^at, *mffim\zmz>wmm&mM 

fctt. JEMMCi. Ci.... C. tSiHKftUKDCd 
£#RttS*L flvs, tt&HRlNi. INj,... IN. 

2.... v n oHJUD^n-satMfc^vtc^sA^fcflidES 

T. M^HRINi. IN..... IN. &?<\zmiVT 

»Ni , N 2 te®g>T'>&<, mHMRBKIVi. IV 
2.... IV.©^X ^*0 7^-H;ty^fittS7 

[0 0 3 8] $ift*nmWV\Z* MlftiCi, c 

C a»-fe>#»R10±ICRW6tU SW»jRK2 2*t 

cns«K**ci. ci. . c. (Dmnfctisxm^z 30 

ftlMCi. Ci.... C. ©»mt<^oT^5^ 

Bo ft«»fct>©tJt^ntf*aJC/h^<a:^T^*. 
[0 0 3 9] &_t, *«Wfc«SH«Kft*ftRr;*<Z) 
«H©-MKW£ff»bfc#, **98ttJiabfcSaB« 

[0 0 4 0] &t^_«®6(C^T<fc5tC, ThU^XE 

»«n^ti:j:^T, »«i«*ci. c... c. en 

fc<J;oT«ir>^SSl 0rt*£<*i£<;k£&^;i<hfc 
*«*6fe«6*ftJ:3i:, JS«*«Ci.C 
2.... C. 0±o£^HHttTt><fc<, 

H P D ta* >&#mizTZ>&z> fcRltftttk ^co 

«ig«ffllnlK 1 Vi , 1 Vj, ... iv. cd^i&a^S^o 
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«-9aaiii»sc*23atrt3«anfc«^«raiffl 1 coa 

*ffllcK<H«*£W*bTfc£V><DT»*. £<7>»3\ 
[0 0 4 1] ^n*T?©*lB«T?tt, X-fy^> 

v B wwrnztizmmtisTgitiP, z.<Dmm\*mzm 

tf, «B/tfcXVi. Vi.... V D j^itftT^ofc^La 

[0042] ^n^r^wcn sb»/w 

XV1.V2.... v B , jg<Hffi»/i;>xvo &££iecd/i 

[0 0 4 3] ^Offi, ^Oy*>^-ft-HT»<T 
F T £ 5 aftRft£frfc 5 * -f :/0>IS«g£I&SfS 

fcfc»Bb»*fe©T*0. Th'j^xiisa 
^SOSiJ^ift^a^liffeK^Sfc t>Sffi b#£ t><zr? 

[0 0 4 4] 

\z&t>±&z>mmmmsvvx*Q*mis, mm/vvx&ft 
a^n, KSNjtT®«£«^ffi*Jit3^7?fr^. 

[0 0 4 5] Z.<D#&<D$m\ZJ$L»mmTZ*9& 

m\ztfkz>m&$tmmm\±. y*v^*-vtm*^ 
tea. mt<D&&mim<tsiZ>* 
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[0 0 4 6] &ft. S«*«£-fe>1««±fcttH\ y 
i|§&0T&*o 

[02] *5!M(r»siii«K«t«B&««T-5-fe>ifS 

[0 3] 0 2lC^L^:ir>*9-S^«:A-A«lT^»rL.r 
^WWRWHT**. 
[04] H2lc*bfci:>U-36«&B-B«T»»fUT 

[0 5] 01 ^^b^®«SSS^SgOttf^S:^-r^fc 

[06] *^^Jc«-5iii«K^S&«i*t*-5-b>ifS 

[07] «e*coia«K«^K<D-«^-rBE*i0-c& 
a. 

[0 8] B7ic^b&mmkttBoAff«Rn-r«& 

[013 



jo 



[0 9] ^ottcDa«BntKB0>ttffftRn-r«feft 
[010] m*<Dte<Dm»mm&w&K-?&&wr& 

1 0 

2 2 ; JBmfBttR 

PD ; ^^-h^-r^-H 
BD ; ^D7^>Wt-F 
Ci. C2. . . . Co 



DC ;K»i[hI% 
DCd ; jHKBMilK 

S C ; 

I Vi, I V2. ... IV. 
I Ni. I Ni. ... I No 
SHi. SH2. ... SH„ 
MPX ; V^^U^ifHTK 
Tint fiWIB 
V ; Bft/WX 
Vo sKBOm/WX 



OK* 
Din^ 



* i « 1 t ' T " If 




sc 



MPX 

IN2 * SHz 5 



INm SHm 



[03] 



C1 Cj C 3 G« 
32 j \ 32 
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